Abstract-The performance of co-time co-frequency full duplex (CCDF) communication systems is limited by the selfinterference (SI), which is the result of using the same frequency for transmission and reception. However, current communication systems use separate frequencies for transmission and reception, respectively. Therefore, SI is an important issue to be fixed for future-generation systems. As the radio frequency (RF) spectrum is very scared and a CCDF system has the potential to reduce the current spectrum use by half. In this paper, a CCDF communication system is modeled and a combination of RF and digital cancellations is used to mitigate the SI. The simulation results reveal that the proposed combination of RF and digital cancellation achieve the bit-errorrate of 10 -11 at an interference-to-signal ratio of 10 dB, which is satisfying value for CCDF communication. The achieved efficiency of the proposed system is 13 bits/sec/Hz at a signal-tonoise ratio of 50 dB. The antenna separation of 35 dB is considered for the proposed model to keep the data loss as minimum as possible. The performance can be improved further by increasing digital-to-analog converter bits but with added complexity.
time. It improves the system performance in terms of throughput and spectral efficiency. The signal strength of selfinterference (SI) is stronger than that of the desired signal from the estimated node from 90 to 110 dB. Therefore, with a specific goal to make FD practically implementable, canceling or dropping the interference signal to the noise floor is necessary. In the present time, there is no available electromagnetic method which can bring down SI under the noise floor. Therefore, it is necessary to further suppress the SI at the baseband stage. With the use of separate antennas, significantly increases the self-interference cancellation (SIC) level, however it contains primary disadvantage, such as multiple antennas avoid from the dense assimilation of in-band FD systems because of the required physical distance between antennas. Therefore, the system performance is declined and causes an analog to digital conversion (ADC) saturation problem [1] . The authors have demonstrated a Lab view based algorithm to deal with SIC. The video stream was used as a type of data at the central frequency of 2.2 to 2.5 GHz with a bandwidth of 20 MHz. The ADC saturation was decreased but the overall performance of the system is not up to the mark in long-term evolution. The SIC is initiated and can be employed only on relay based node for communication. The mutual coupling model is used to cancel SIC. The power of interference was minimized to improve system performance [2] . Authors in [3] provide an overview of various concepts to decrease SIC. The measurements had been done to characterize the nature of SIC with a variety of techniques. The authors proposed the analog and digital cancellation methods but failed to provide the concluding technique. The comprehensive study is to assist in understanding and developing an appropriate cancellation technique. The researchers have mitigated the computational requirement with removing digital cancellation parameters and achieved 65% efficiency [4] . Ref. [5] personifies the potentiality, drawbacks and gaining of estimated methods. The error control coding plays a primary role in SIC to mitigate the interference. Selective filtering methods were designed to cater to the problem of SI [6] . The SIC level was controlled at some stage but not completely (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 9, No. 11, 2018 348 | P a g e www.ijacsa.thesai.org removed in all available techniques. Least mean square (LMS) algorithm and Rician channel were introduced as an interference channel with high powered in the line of sight direction. Simulations were carried out to confirm through Lab view software [7] . The receiver amplifier saturation and dynamic range were overlooked; these are considered as main aspects of canceling technique in passband signal. The researchers have extended the range of full duplex systems [8] [9] [10] [11] . In present work, two antennas are required for full duplex communication; one side works as a transceiver and vice versa but the main challenge is generated through transmit antenna at the receiving antenna is addressed in such systems is a selfinterference. After 2020, higher data rate requirement with the fastest growth in data communication devices and development in mobile communication turn the idea of researchers for developing new generation networks for communication; for instance 5G. Therefore, CCFD became a latent technology and prevalent research topic in a 5G cellular communication system. CCFD will play a significant part in spectrum resources and efficiency. Additionally, the SIC is a core problem of CCFD so that it carries great weight and a means to do research on SIC for next-generation wireless networks and propose amendments in current cellular communication. It is always done through half-duplex; the transmission and reception have been done on distinct slots when simultaneous communication is done through FD. To boost up the spectral efficiency of cellular communication is a vital piece of research in this domain.
In this work, we have proposed the nonlinear components and antenna separations with directive antennas which enable the SIC approach. The objective of this prominent work is to make an optimal gap between transmitting and receiving antenna so that we will be able to overcome the SIC.
II. LITERATURE REVIEW
In recent times, lots of researchers are wasting their energies on improving the management of the spectrum efficiently. There have been a sizzling issue and many research exercises on the FD have been done for the spectral efficiency enhancement in cellular communication systems. The demand for high-speed wireless communication is burgeoning due to the rise in various multimedia services and applications. The authors have investigated the FD technology transducer along with resource management solution for cellular communication. The progress is founded on SIC technique to trim down its impact and work commercially communication transceivers. The physical spacing is considered a simple way to achieve interference cancellation [12] . In mobile communication, the frequency offset allows the distortion in orthogonality of subcarriers which results in inter-carrier interference. This entailed and proposed the coefficient which reduces the effect of interfering carriers due to the channel frequency error [13] . The oscillator phase noise limits the possibility of SIC scheme for FD. The proposed methods are applicable to estimate and cancellation phase [14] . The proliferation of wireless communication links has greatly improved to acquire high-speed broadband communication services. The femto relay node based approaches were studied based on SIC. The results draw that during the transmission of wavelength code division multiple access signals, drastically decrease in 5 MHz including path loss and passive interference along with proper functioning of FD systems [15] . Double feed network approach is applied to mitigate the SIC and achieved 45-47 dB of SIC [16] . LMS algorithm used to overcome the echo cancellation and presented that the bandwidth of the desired data affects the system cancellation [17] . The investigators have studied simultaneous wireless information and power transfer for FD communication on the downlink. Multiple antennas were enabled for uplink and downlink communication. The presented form of results shows that their work is suitable only under restricted conditions when low data communication is needed [18] . The discrepancy between perceived spectrum and actual availability of spectrum by higher authorities of various approaches would be entertained to decrease the shortage of spectrum. Random signal architecture is persuaded to pick up the efficiency of networks due to digital domain signal cancellation [19] . The adaptive digital filters are utilized and it explores more about the low to medium ADC resolution in mixed digital cancellation. Cognitive radio needs more flexibility in spectrum than present radio systems. The authors claimed that we have exploited unutilized channel over multiple GHz of bandwidth spectrum. Antenna separation is presented to diminish the impact of SI [20] . Antenna design was modeled on monopole antennas in computer simulation software. The achieved results show the 50 dB of SI [21] . The base station and relays employ beamforming through an array of the antenna are considered for the broadband multi-cell system. The gain could be exploited for making a reduction in SI. It is experienced that with an increase in a number of antennas in picky separation may effect in SIC value [22] . The real-time and scalable digital cancellation methods were used to mitigate the SI. Video streamed with two different platforms at a central frequency of 20 MHz of bandwidth in long-term evolution infrastructure [1] . The compatibility and capability issues had been minimized for FD communication [23] . The energy harvested from the SIC model for FD communication. During the process of downlink transmission, energy harvested for FD communication [24] . Outcomes of paper [25] present the significant improvement in energy efficiency to allow recycling of the self-energy approach. Stochastic geometry was employed to analyze the FD wireless network throughput. The performance of halfduplex was optimized based on throughput and a mathematical model has been studied which highlight the suppression of SI and suitability of FD communication.
III. SYSTEM MODEL
The simultaneous transmission of FD communication can be achieved through cancellation of SI. The SI signal is billion times stronger than the received signal. The initial concept of wireless communication is that radio frequency signals cannot be transmitted and received at the same time and frequency. The two nodes are attempting to transceiver simultaneously with co-time co-frequency. The interference signal is shown in the Fig. 1 . Both the nodes have stronger signal at their own side from the transmitter. Such signals create interference which is known as SI. Theoretically, it is easy to solve but practically the receiver should have information of the transmitted signal and subtract it from the received signal after that decode the rest of the information signal. The model is a 349 | P a g e www.ijacsa.thesai.org complete FD transceiver approach in terms of the component which enables to scrutinize the viability of communication channel. The block diagram of the FD is illustrated in Fig. 2 . The simple architecture is considered due to its wider use in cellular communication. The digital cancellation and radio frequency cancellation module are used to process the linear operations. The ADC interface is deployed in the system to analyze the ADC bits impacts and detector input response was considered in this scenario for validation of system design. The assumption of noise figure at the receiver was discussed in form of the equation which is denoted by Frii's formula [26] .
Where F denotes the noise factors of different components and G shows the gain of those factors. Antenna separation is a factor of RF cancellation because path losses were estimated based on the distance within the transceiver. The proper set of values of phase and amplitude would be taken for fixed delays may impact the multipath signals through coefficients and subtract interference signals from the received signal. There is a need for bulky attenuator with a fixed value to cancel required power levels for full duplex communication. The RF cancellation block requires the estimated path loss between antenna to ensure the power of reference and interference signals. The ADC interference and quantization noise can be estimated from equation 2. The signal to quantization noise ratio can be formulated as 6.02 4.74
Numbers of bits are denoted by b and peak-to-average power ratio (PAPR) is the fixed value considered. The clipping of the signal should be avoided based on the full range and capabilities are used. The linear processing is enabled through radio frequency and digital cancellation stages. The transmitted signal from antenna attenuated from the power amplifier. The input ADC and data input are considered as an interface in the system. The ADC input is controlled by the automatic gain control component at a constant level. Cancellation signal has high power than the desired signal contains a reduced power level. The dynamic range of ADC bits is preserved would be actuated through SI to impact at the minimum level of the desired signal. 350 | P a g e www.ijacsa.thesai.org
IV. SIMULATION RESULTS & DISCUSSION
The section provides the details regarding the performance of simulated and proposed SIC scheme under different conditions. Matlab 2017a is used to simulate the system. The system is operated in FD mode, where simultaneous transmission and reception take place at the same time and frequency. The entire communication chain of transmitter and receiver is modeled to implement analog and digital cancellation. Fig. 3 presents the performance of the proposed design in terms of symbol error rate with the number of symbol to noise rate and theoretical symbol error rate (SER). The digital to analog conversion (DAC) impact on a different number of bits was analyzed for the SI system. Fig. 4 shows the analog to the digital impact of bits at the different range was investigated. In this system, SER values are optimal to reduce the SI. The increase in bits can provide better outcome as illustrated in the results. The presented forms of results are under assumptions that radio cancellation is considered as reference signal after the power amplifier. The power amplifier introduces nonlinear distortion in the RF cancellation of the transmitter chain. It is shown in the above figure that the number of DAC bits increased to enhance the performance while ADC bits are taken as fixed. It is noted that the result does not infer that more accuracy can be added to the system by increasing only the DAC bits. The word length of the system is dependent on the DAC bits and floating points are trimmed to set estimated constant quantization levels. The SI and desired channels were estimated based on fixed DAC bits with five training symbols. It is visible in Fig. 4 that performance is irrelevant as a contrast with theoretical. The performance improves with increasing the number of ADC bits and recommended that to quantify the bits in ADC is not a bottleneck. The overlapping is founded in an ADC bit sequence from 12 to 16. The lost bits increased as shown in Fig. 5 because of degradation in radio cancellation ability, it implies the SI power is high at the interface of ADC. The need for ADC is very much increased for achieving SI cancellation at the analog domain. It is observed that roughly 6 bits lost because of SI with greater transmit power of 25 dBm. This accentuates the way that in this situation SI is restricting factor for power. This show higher power is used which requires a number of ADC bits to reduce the loss of bits. The performance of bit error rate (BER) of the proposed scheme is presented in Fig. 6 in which nonlinear distortion beats the conventional schemes. The 10 dB of the gain of interference signal rate was accomplished with the proposed method. The K is a Rician channel factor at K=3, achieved better results and suitable for cellular communication. Fig. 7 depicts the spectral efficiency with no distortion suppression along half and full duplex results based on SNR values. The half-duplex system is restricted from the noises such as Gaussian; the SNR is characterized through the desired signal power divided by receiver Gaussian noise power. The better results of half and full duplex cellular communication can be achieved with high SNR values. 351 | P a g e www.ijacsa.thesai.org 
V. CONCLUSION
In this work, the SIC scheme is proposed for the CCFD communication system. This approach mitigates the SI and enables FD communication based on optimal and effective results. It is observed that high SNR would improve the performance of FD. The non-linearity impact is reduced and accumulated good outcomes from the simulated design. The system reliability is validated by comparing the spectral efficiency of FD and half duplex communication system. Quantization noise limits the tolerance in terms of transmitting power for the receiver ADC converter and digital cancellation. This issue is mitigated and achieved good results. The achieved results are improved as compared to existing works. The presented results signify that proposed method mitigate interference signal and compared to a conventional half-duplex system. To tune the SNR value, the performance of FD is maximized. The achievable rates of no distortion suppression, half duplex, and FD are 7, 8 and 13 bits/sec/Hz attained, respectively. The minimum BER is accomplished through the proposed method and performance is suitable for CCFD cellular communication.
